Introduction
As experiments in Medium Energy Physics have advanced in complexity there has been a growing need for an ability to provide more sophisticated event selection than is readily available in fast NIM electronics. This is of particular concern at low duty factor accelerators such as LAMPF where instantaneous trigger rates may be high enough to exceed the rate at which data may be transferred out of CAMAC, yet the rate of events of interest may be quite low.
Such a problem arose in conjunction with the installation of a polarimeter in the focal plane of the High Resolution Spectrometer (HRS) at LAMPF.2 This polarimeter was designed to measure the spin of scattered protons by looking for asymmetries in their scattering in a Carbon analyzer situated behind the normal focal plane detector hardware. Even with the thick analyzers possible at medium energies, at most 10-15% of all protons incident on the carbon block undergo a useful nuclear scatter at an angle >3 deg. The problem was to record as many of the usefully scattered events as possible, while minimizing the amount of other data written to tape.
A number of possible solutions were considered. A hardwired logic box such as had previously been used on a polarimeter with multi-wire proportional chambers3 was ruled out by the delay line readout system on our drift chambers. A combination of TAC's, summing amplifiers, single channel analy ers such as is used in the JANUS polarimeter at LAMPF was rejected as too cumbersome and prone to misadjustment for a user facility such as HRS. In view of LAMPF's low duty factor (3-6%), it was concluded that the ideal solution would be to digitize as many events as possible during the time the beam was on and sort out the useful ones before taping during the time between beam spills.
Buffered Camac
In order to allow for the digitization of many events per beam burst it was necessary to overcome the slow readout of CAMAC (5.5 usec/wd), since at this rate only 1 or 2 events of 60 words each could be digitized and read out per beam burst. This was accomplished by using a set of buffered CAMAC ADCs modified for us by LeCroy Research Systems to serve as Time to Digital Converters (TDCs). These TDCs have 9-bit resolution with a 32 word deep FIFO buffer on each of 12 channels. They have the additional advantage of having only a 10 usec effective conversion time, which implies that in theory, it is possible to take as many as 32 events during the normal 500 ,is LAMPF beam spill. It is worth noting here that this implies an average data rate in excess of 200K words/sec, which exceeds the speed at which data may be written to tape by nearly a factor of 10. At this point some kind of event selection is needed to reduce the amount of unwanted data going to tape.
Testing in the MBD
The process of selecting out the 10% of all events suitable for taping could, in principle, be carried out either in the MBD or in the PDP-ll. In practice however, event selection in the PDP-ll using Q under RSX-llD is impossible at high data rates. This is because all the event data must be moved at least twice and the data to be taped must be moved yet a third time as is shown in Fig. 1 . complete. Note that this structure implies at least one REJECT test must be included if any events are ever to be rejected.
Two optional keywords are allowed. The first COUNT N, allows the user to specify that one of every N events is to be passed along to the PDP-11 without testing. A flag word indicating that this is a "oneof-N" event is inserted at the end of the data stream. This facility allows the user to have a tagged random sample of all events, or to conveniently disable MBD testing entirely by setting N equal to 1.
The second optional keyword must be used in conjunction with a SUM keyword, and is an attempt to allow for the lack of floating point capability in the MBD. It has the form; 
Concl usions
We have demonstrated that the combination of fast CAMAC with internal FIFO buffers and a flexible event selection procedure in the front end processor (MBD), is capable of providing a simple and convenient way of improving data collection efficiency for infrequent events at low duty factor accelerators.
